YAMAHA i. S i 


YMF7/11 ODL 


OPL3-SA2 
OPL3 Single-chip Audio System 2 


M OUTLINE 
YMF711 (OPL3-SA2) is a single audio chip that integrates OPL3 and its DAC, 16bit Sigma-delta 
CODEC, MPU401 MIDI interface, and joytick with timer, which is very suitable for multi-media 


i.e. 16bit address decode, more IRQs and DMAs_ in compliance with PC’96. This LSI also supports the 
expandability, i.e. Zoomed video port, Modem and CDROM interface in a Plug and Play manner and 


power management that is very important for power-conscious application. 


Mi FEATURES 

@ Supports industry standard PC Game compatibility. 
Supports Windows Sound System compatibility. 
Supports Plug & Play ISA 1.0a compatibility. 


Supports multi-purpose pin function. 

(Support 16-bit address decode, DAC interface for OPL4-ML, 

Zoomed Video port, EEPROM interface, MODEM interface, IDE CDROM interface). 

Register Compatible with YMF262 (OPL3) and YMF289 (OPL3-L). 
Built-in 16-bit Sigma-Delta Stereo CODEC. 
Programmable Sample Rate from 5.5kHz to 48kHz for Recording / Playback. 
Hardware and software master volume control. 
Dual DMA ( supports DMA Demand Mode) with FIFO for Full Duplex . 
Supports IMA ADPCM, A-Law and yz -Law Compression / Decompression. 
MPU-401 Compatible MIDI Interface. 
Joystick Port with Timer (NE558). 
Built-in 6-channel Stereo Mixer (LINE, AUX1, SYNTH(AUX2), SB, CODEC, MIC). 
Supports 5-channel analog input (LINE, AUX1(CD), AUX2(Extemal Synthesizer), MIC, MIN). 
24mA TTL bus drive capability. 
All registers are readable. 
Supports Power Management. 
Dual Master Clock Input (24.576MHz, 33.8688MHz). 
5V or 3.3V power supply for digital, 5V power supply for analog. 
100 pin SQFP package (YMF711-S). 


OPL’ is trademark of YAMAHA Corporation which represents a full register compatibility with YAMAHA OPL2. 
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application. This LSI is fully compliant with Plug and Play ISA 1.0a and supports all the necessary feature, 
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Mi PIN DESCRIPTION 


D7-0 | 8 | vo | tr 
wig hs Pom Address Bus 
faen sd | 1 | tre | | actress Bus Enable 


now tt | it | schmin | - | Write Enabte 
za 


/IOR I Schmitt Read Enable 


RESET I Schmitt Reset 


ea 
11rg3.5.7.9.10.11 | 6 | t | re | 12ma | interrupt request 


DRQO. 1,3 | 3 | rt | rr | 12ma_| DMA Request 


[macko..3 | 3 | ot | tm |_| Da Acknowledge 


fname i pins | vo | type | size [function SSCs 

four. [1 ]o]f - | Left mixed analog output 

purr _} to} —_._ Right mixed analog output 

lvREFE (‘a iéi‘dls Cd Pas a Voltage reference input 
l eee 


Voltage reference output 
Left AUX1 input 
Right AUX1 input 
Left AUX2 input 
AUX2R Right AUX2 input 


Fe a a a 
puNeR tt Pt | Right inpot 
mic tt Pt | icine 
pn tt Pt | Monaurat inp 
[sss tt | | et SBDAC sample /hold capacitor | 
jspsur_ tt | TY Right SBD AC sample /hold capacitor | 
[speemy, Slt | | tet sppactiner 
[spuTR_ Tt | | Rist spDachiter 
jsynsu_ | at | | eet SYNDAC sample /hold capacitor | 
[synsuR_ | at | | Right SYNDAC sample /hold capacitor ___| 
fapruL =| at | | eftinput fitter 
papruTR =| at | | Right input fiter 


VOCOL 


Left voice output 


Right voice output 
VOCIL Left voice input 
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Mi FUNCTION OVERVIEW 
1. Multi-purpose pin 
-1. Multi-purpose function 
OPL3-SA2 can support the various functions listed below of MPO-MP9 pins, by programming 
SEL2-0 pins. 


A. 16-bit address decode 

B. EEPROM interface 

C. Zoomed video port 

D. CPU and DAC interface for OPL4-ML 
E. MODEM interface 

F. IDE CD-ROM interface 


Following table shows what combinations of the above functions are available for each SEL2-0 pins. 


a ea ee ee ee ey Test mode 
ee ee ee 
ie ae ea ee ( 


S/C (add-in 
Note PC 
Note PC 


Reserved 


por | ves | | ves |, Note Po 


Where, 
S/C_ : Sound Card 
C/C_: Combo Card (Sound and Modem) 
M/B : Desktop Mother Board 


P| seteo | sen=1 | set~2 | sei~s | sev | sexes | set~6 | set~7 | 
) setopin | BY | we Pa a 
jet pie | of et ae Te 
| seu2pin{ _o [| o | o | o [oa fia fii fa | 


Notice 
*1) External PAL is needed. 
*2) External wave table synthesizer (ex.OPL4-ML) is mixed as analog signal using external DAC. 
*3) Clock module (ex.MK1420) is used to generate the clock for OPL4-ML and it will be mixed 


analog singal by having an additional DAC. 
*4) External TTLs (ex.LS138) is needed. 
See section 1-2 and 1-3 for implementation detail. 
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1-2. Pin description 


[| ser-0 | sever | set-2 | set-3 | sera | sees | set-s | sever __| 
|wpo| = | mcs | mcs | vexren | vexten | mcs | - | exten | 
MIRQ MIRQ ISYNCS ISYNCS MIRQ ISYNCS 
[wpe | - | romerk | Romork | romork | eck zv| ara | |e 
ROMCS ROMCS ROMCS _| LRCK ZV Ai3 Ai3 
mea | - | romor | promo | romp | sinzv | ara | - | ara _| 
rompo | romoo | Rompo | mrst | ars | - | ats 

|ups | - | scocso | ar2_ecik m| ecu mL| ecuxzv| - | ecuk mi 


|wer {| - | icocst | ara urck m_| ick mL| tack zv| - | Lack mL 


lups | - | CDIRQ A14 SIN ML SIN_ML SIN_ZV 
[wes {| - | cixo | ars | cio | oxo | mast | - | ciko | 
Note: Do not select SEL=0 and SEL=6. 

SEL=0; Yamaha Test Mode SEL=6; Reserved 


limics | Chip select output for MODEM chip (COM 
Interrupt request input for MODEM (COM) 
ROMCLK Serial data clock output for external EEPROM 
Chip select output for extemal EEPROM 


[cocs!____ |__| Chip setect output for IDECD-ROMU/CS3FX)_ 
CDIRQ 
| I+ | Address busforISA-bus 
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2.Master Clock 


Both 33.8688MHz and 24.576MHz are used or 14.31818MHz and clock module 
(ex.MK1420 by Micro Clock) are used. 


3. YMF704(OPL4-ML) 
The external DAC (YAC516) is necessary for wavetable upgrade. 


(2) SEL=2 (Sound Card and Combo Card for Add-in) 


RESETDRV 


/MCS \ 
MODEM UF 
/IOW /IOR MIRQ 


YMF711-S 
(OPL3-SA2) 


24.576MHz 


33.8688MIz 


EEPROM 


CLKO 


YMF704 co 


RESET 


LRO 
_, (COPL4-ML), 


fw 
|_| YAC516 
—_ 


MK 1420 


14.31818MHz 


1. YMF704(OPL4-ML) 
The extemal DAC (YACS516) and the clock module (ex.MK1420 by Micro Clock) are 


necessary for wavetable upgrade. 


2.MK1420 


The MK 1420 is the clock module that generates all clocks necessary for this chipset . It is by 


Micro Clock and its package is SOP8. 
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(5) SEL=5 (for Notebook PC) 


RESET /MCS 
MODEM I/F 
MIRQ 


BCLK_ZV 
} ZY Port 


Peripheral 
Equipment 


NOW /JIOR 


AEN 


mesa, YMPT711-S 
Ane (OPLS-SA2). 


24.576MHz. 


RESET CLKO 


YMEF704 co 
(OPL4-ML)” 
XI rs 


= 
|| YACS516 
ie 


MK1420 14.31818MHz 


1.Internal DAC 
The internal OPL3 and the ZV Port shares the internal DAC, which is very similar to the case 
mentioned the previous chapter. 
(i) either internal OPL3 or ZV port is active at a time and simultaneous use is not 
possible. 
(ii) which function the internal DAC is used for is determined by the SA2 control 
register, index 02h, VZE bit. 
2.YMF704(OPL4-ML) 
The external DAC (YAC516) and the clock module (ex.MK1420) are necessary for wave 


table upgrade. 
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2. ISA Interface 
OPL3-SA2 supports ISA Plug and Play (PnP) that frees the users from configuring the I/O address, 
IRQ and DMA channel. Those system resources are set automatically by the system. However even 


when used in Non PnP system, , the configuration can be changed with software. 


2-1. PnP Auto-Configuration mode 
OPL3-SAZ2 has the following I/O port to support the Plug and Play ISA. 
Address port: 279h 
Write Data Port: A79h 
Relocatable Read Data Port: 203h - 0O3FFh 


The following four Logical Devices are supported by OPL3-SA2. 


Logical Device No. 0 


Sound Blaster Playback system (SB Base) 

16-bit CODEC (WSS Base) 

MPU401 (MPU Base) 

OPL3 (AdLib Base) 

OPL3-SA2 control register (CTRL Base) 
Logical Device No. 1 

Joy Stick 


Logical Device No. 2 (Optional) 
MODEM (COM port) 

Logical Device No. 3 (Optional) 
IDE CD-ROM interface 


YMF711 


Logical Device Number = 0 : SA2 Sound System 


i ( 


[op) QD 
Nm 


A 


: ) 
) 
0], ) 
; ) 
..0], ) 
8}, ) 
; ) 


B 


h 
5h 
Interrupt request type select 0 (for IRQ-A) 


Logical Device Number = 1 : Joystick 


on 
60h I/O port base address[15..8] 
61h \/O port base address[7..0] 


Logical Device Number = 2 : MODEM (Op 


r 
oh 


Wu 
eRe eleilee 


Q 
oO 


D 
slp 


h 
70h 
71h 
2h 
3 


n 
h 
h 


abel 


“N 
on 


N 
A 


eae 


Peeee 


70h 


~N 
_ 
as 
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Activate 
/W 1/O port base address [15..8], Descriptor 0 (/CDCSO) 


/O port base address [7..0], Descriptor 1 (/CDCS1) 


2-3. Recommended Resource Data 
The recommended resource data is the followings. 
(1) LDN=0:SA2 Sound System 
I/O (SB base): 16bit address decode 


| Alignment | = | 

I/O (WSS base): 16bit address decode 

| tenth | oe Of Ce 

| Alignment |= fT 

I/O (AdLib base): 16bit address decode 

ee A el A ee 
ft al 


I/O (MPU base): 1 6bit address decode 

Acceptable1 Acceptable2 Acceptable3 
330h 300h 300-334h 
I/O (CTRL base): 1 6bit address decode 

Acceptable1 Acceptable2 Acceptable3 
370h 100-FFEh 
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(4) LDN=3:CD-ROM 

V/O (/CDCSO): 16bit address decode 
Oa 
[atgonen [ie Pd 
VO (/CDCS1): 16bit address decode 

[aigonen [=i 


IRQ: high-active, edge-sense 


Acceptable1 Acceptable2 Acceptable3 


PR tt 3,5,7.9,10,11 


2-4. Manual Configuration Mode 
When OPL3-SA2 is in the Wait for Key state, it can be changed to the Manual Configuration mode 
by sending the following YAMAHA key to Address_Port. The Manual Configuration mode is used 
for downloading the resource data to EEPROM and internal SRAM, setting up the OPL3-SA2 


without PnP protocol. 


YAMAHA Key: 

Blh, D8h, 6Ch, 36h, 9Bh, 4Dh, A6h, D3h, 
69h, B4h, SAh, ADh, D6h, EBh, 75h, BAh, 
DDh, EEh, F7h, 7Bh, 3Dh, 9Eh, CFh, 67h, 
33h, 19h, 8Ch, 46h, A3h, 51h, A8h, 54h 


In the Manual Configuration mode, PnP registers can be accessed by the host without PnP protocol. 
Right after OPL3-SA2 is switched to the Manual Configuration mode, set “81h” in CSN register to 
put OPL3-SA2 in “Sleep” State. And when “81h” is written to Wake [CSN], it becomes possible to 
access to Configuration register of each logical device from the host. 

To return from the Manual Configuration mode to PnP auto-configuration mode, the Wait for Key 


command should be sent. 


Note: 
The Manual Configuration mode can not be used in the system with more than one OPL3-SA2’s card 


installed in the ISA slot. 
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Left Channel Right Channel 
LRCK I c C 2 j 


Fig.6-1 Conventional DAC Interface Format for OPL4-ML 


15 


aoa TLL aA STATS 


Left Channel Right Channel >a 
LRCK »p) i] 


Fig.6-2 12S Format for Zoomed Video Port 


7. Power Management 
Power management is categorized into three types. 
(1) Power Save Mode 1,2 
In this mode, all the clocks and analog power supplies are cut off except analog VREF and analog 


mixing blocks. Clock generator can be controlled under either two options. 
(i) Power Save Mode | (Clock Generator Control : Disabled (stop)) (PSV=PDX=“1”) 
It is necessary to take some time before clock oscillation to stabilize. Power dissipation of 
digital portion becomes about 1/200 of that in normal operation, and that of analog portion 
becomes about one tenth of that in normal operation. 
(ii) Power Save Mode 2 (Clock Generator Control : Enabled (crystals keep on oscillating)) 
(PSV=“1” and PDX=“0”) 
Leaving power save mode gets the OPL3-SA2 back into function instantly. Power dissipation 
of digital portion becomes about one fifth of that in normal operation, and that of analog 
portion becomes about one tenth of that in normal operation. 
SA2 control register, index 01h, PSV and PDX bits, implement these controls.In these mode, the 
OUTLIR pins will keep the VREF voltage. 
(2) Power Down Mode (PDN=PDX=“1”) 
In this mode, clock generator control (clock oscillation) is disabled (stop), and all the clocks and 
analog power supplies are cut off. It is necessary to take some time before clock oscillation to 
stabilize. Total dissipation becomes about 1/600 of that in normal operation. 
SA2 control register, index 01h, PDN and PDX bits, implement this control. VREF voltage slowly 
decays to ground on transition into this mode, and quickly retums to VREF on transition from this 
mode. 
During power down/save mode, master volume is automatically muted, so all audio sources can not 
heard. After resuming from this mode, master volume is still muted. 
(3) Master clock out and internal FM Disable 
(i) CLKO Disable (CLKO=“1”) 
Master clock(33.8688MHz) is disabled, which appears on the pin MP9(SEL=3,4,7). 
SA2 control register, index 01h, CLKO bit implements this control. 
(ii) internal FM Power Down 
Setting SA2 control register, index 01h, FMPS bit to“1” makes the OPL3 portion in power 
down mode, when /EXTEN="L” or VZE="1”. 
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GAMING 


oe 

8-1-2-1. DSP Command ee | 
Listed below are the supported commands of DSP defined Sound Blaster Pro. 

| 10h abit direct mode digitized sound VO output Tl 

| tan [abit single-cycle DMA mode digitized sound output fo | 


| ten [abit to 2bit ADPCM single-cycle DMA mode digitized sound output eee | 
| 47h [abit to 2bit ADPCM single-cycle DMA mode digitized sound output with ref. byte | os | 


8bit auto-init DMA mode digitized sound output 
| teh [ebit to 2bit ADPCM auto-init DMA mode digitized sound output with ref. byte i= | 


| 20n [abit direct mode single byte digitized sound input | 
| 24n [abit single-cycle DMA mode digitized sound input | 
| 2ch_|sbit auto-init DMA mode digitized sound input 

38h 

Oh 

8h 

4h 


| gen |Mibiowput 
| 75h_|@bit to 4bit ADPCM single-cycle DMA mode digitized sound output with ref. byte | 0 _| 
| 76h _|Bbit to 3bit ADPCM single-cycle DAM mode digitized soundouiput__—— | 
| 77h _|@bit to dbit ADPCM single-cycle DMA mode digitized sound output with ref. byte | * _| 
| 70h _|sbit to 4bit ADPCM auto-init DMA mode digitized sound outputwith ef. byte | o | 
|_7Fh_|@bit to 3bit ADPCM auto-init DMA mode digitized sound outputwith ref. byte | * | 
| eon [Pause DAC foraduration 
90h 


91h |8bit high-speed single-cycle DMA mode digitized sound output 
98h |8bit high-speed auto-init DMA mode digitized sound input 
99h_ |8bit high-speed single-cycle DMA mode digitized sound input 


Oh {Set input mode to mono 

8h |Set input mode to stereo 

Oh |Pause 8bit DMA mode digitized sound I/O 
3h 


A 
A 
D 


Dth 
0 
D4h_ {Continue 8bit DMA mode digitized sound I/O 

| osm |Getspeakerstatus 

| Dan [Exit abit auto-init DMA mode digitedsoundO | 

| ein |Getospversionnumber 


Note: 1)The commands marked “*” are performed in state-machine, but they are not effective. 


2)Additional undocumented commands are included. 
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8-1-2-2. Sound Blaster Pro Mixer 


The table below is the register map of mixer of Sound Blaster Pro. 


D7 D5 D4 D3 D2 D1 
Foon [CRs Mixer 
eat Voice Vol. Lch fa 6 Voice Vol. Rch ae 


= Master Vol. Lch Master Vol. R 


Output Stereo 
Filter SW 
MIDI Vol. Leh MIDI Vol. Reh 


CD Vol. Lch Bra CD Vol. Rech ex 
Line Vol. Lch oer Line Vol. Rech =a 


The bit remarked indicates that these can be read and written but not effective. 


The actual value written to the Master Vol.,MIDI Vol.,CD Vol. and Line Vol. is based on the table 
shown below. And when read, actual value cannot be read and written value to each register is read 


instead. 


Table 


Ld Voice Vol. (04h), CD Vol. (28h), Line Vol. (2Eh 
ee ee ee 
Lo | mute | mute | mute | mute | mute | mute | mute | mute | 


1 | mute _| 26.508 | -22.506 | -16.508 | 10.508 | 7.508] -s.008| _ ov8 | 
[2 | mute_| 20506 | -16508 | -10.508 | 7548 | -3008| 008 | 018 | 
[3 | mute | 16506 | 10508] 7.508 | -s008| oas| 048 | 0 
Ps | mute [rosie | see! os | ose | cos | ose | ove | 
fs [owe [nese soe[ om | ow{ oe| eo 
owe oa [cae | cae | oa | oe | 
oe | os] ove | ows | owe | owe | 008 


Master 


Volume 
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8-1-3. CS4231 compatible 16-bit CODEC 
The follwings are the I/Os for Window Sound System compatibility. 

WSS base (R) WSS Configuration Register port 
WSS base + 3h (R) WSS Status Register port 
WSS base + 4h (R/W) WSS CODEC Direct Register Index address port 
WSS base + 5h (R/W) WSS CODEC Direct Register Index data port 
WSS base + 6h (R/W) WSS CODEC Direct Register Status port 
WSS base + 7h (R/W) WSS CODEC Direct Register PIO Data port 


WSS Configuration Register (RO): 


This register is used to indicate what resources is assigned and it is read only register. 


IRQ: 
“Ors No interrupt channel 1s available 
ied Oa IRQ7 1s available 
= IRQ9 is available 
alt IRQ10 is available 
“qr IRQI1 is available 
“S"°-"7": reserved 
DMA 
“” No DMA channel is available 
“)" DMAO 
2" DMA] 
sa DMAS3 
Yr-"7"; reserved 


In the case that CODEC 1s in Dual DMA mode, only playbuck DMA channels are valid 


and recording DMA channels are ignored 


WSS Status Re 


ister (RO): 


| 
| 
[ 


PIO Dat 
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12h:LineL = 88h 
13h:LineR = 88h 
1 Ah:MonolIn = COh 


8-1-4. MPU401 
The followings are the I/Os for MPU401 compatibility. 


MPU base (R/W) MIDI Data port 
MPU base +1 (R) Status Register port 
MPU base + 1 (W) Command Register port 


8-1-5. OPL3-SA2 control register 


This register is used to control the additional functions (ex. power management). 


CTRL base (R/W) — Control Register Index port 
CTRL base +1 (R/W) Control Register Data port 


Power Management (R/W): 


| oh | sast | - | - | cio | ewes [| psv | pon | Pox_| 


SRST (Software reset)... When set to “1”, only CODEC portion is reset. 


CLKO:.. When set to “1”, Master Clock(33.8688MHz) is disable, which 
appears on the pin MP9(SEL=3,4,7). 
FMPS... Setting this bit to“l” makes the OPL3 portion in power down 


mode, when /EXTEN="0” or VZE=*1”. 
When set to “0”, normal operations active. 
PSV (power save)... Setting this bit to “1”? makes OPL3-SA2 in power save mode 
that is categorized into two types. 
Power save mode 1 
where PSV=PDX="1”, clock oscillation is disabled and power 
dissipation of digital portion becomes about 1/200 of that in normal 
Operation, and that of analog portion becomes one tenth of that in 
normal operation. 
Power save mode 2 
where PSV="1” and PDX=0, clock oscillation is active. However 
power dissipation of digital portion becomes about one fifth of that in 
normal operation, and that of analog portion becomes one tenth of that 
in normal operation. 
PDN (Power down)... Setting this bit to “1” makes OPL3-SA2 in power down mode. 
PDX (Oscillation stop)... Setting this bit to “1” makes the clock oscillation of OPL3-SA2 
halt. 
default:00h 


YMF711 


{\ 
[J 
DMA configuration (R/W): inne cl, 
F index | 07 [| 06 [05 | o [0 | | 1 | Oy 
DMA-B DMA-A 
There are three devices (WSS-P (Windows Sound System CODEC playback), WSS-R 
(Windows Sound System CODEC recording) ,SB (Sound Blaster playback)) that may use 
a DMA channel. However 2 DMA channels (ODMAA and DMAB) are available at 


maximum, this register specifies which device is routed to the physical DMA channels. 


And the device written to 1” is assigned to the corresponding DMA channel. 
default:61h 

DMA-A: WSS-P 

DMA-B: WSS-R + SB 


Notice) 
Do not assign a device to both DMA-A and DMA-B. 


Master Volume Lch (R/W): 


index | 07 | 08 [| 08 | 0 | oe | 02 | 0 | bo | 


| orm [mum] - | - | - [mvs | mv | mvir | mvto | 


This register specifies the master volume of left channel. 

MVLM... Setting to “1” to this bit makes Master Volume Left Channel muted. 

MVL3-0... These bits determine the attenuation level of Master Volume Left 
Channel by -2dB step. When all bits are set to “O”, volume is 
maximum(0dB) and when all bits are set to “1”, volume is minimum 


(-30dB). 


default: 07h (-14dB) 


Notice) 
During the power on reset and power down/save mode, master volume is automatically 


muted. In resuming from power down/save mode, it is still muted. 


Master Volume Rch (R/W): 


| osh [vam] - | | vrs | vee | aver | mero | 


This register specifies the master volume of left channel. 

MVRM... Setting to “1” to this bit makes Master Volume Right Channel muted. 

MVR3-0... These bits determine the attenuation level of Master Volume Right 
Channel by -2dB step. When all bits are set to “0”, volume is maximum 


(OdB) and when all bits are set to “1”, volume is minimum (-30dB). 


default: 07h (-14dB) 


Notice) 
During the power on reset and power down/save mode, master volume is automatically 


muted. In resuming from power down/save mode, it is still muted. 


YMF711 


8-2. Joystick 
pot | o7_| os | os [ om | o3 | ov | 
JACX... Joystick A, Coordinate X 
JACY... Joystick B, Coordinate Y 
JBCX... Joystick A, Coordinate X 
JBCY... Joystick B, Coordinate Y 
JAB1... Joystick A, Button 1 
JAB2... Joystick A, Button 2 
JBB1... Joystick B, Button 1 
JBB2... Joystick B, Button 2 


8-3. MODEM 
The following pins are for MODEM interface with PnP supported. 
/MCS... chip select (eight consecutive byte I/O) 
MIRQ... interrupt signal 
And MIN is the analog input to mix the telephone line. 
MIN... analog input 


8-4. CD-ROM 
The following pins are for IDE CD-ROM interface with PnP supported. 
/CDCSO...chip select for CD-ROM 
/CDCS1...chip select for CD-ROM 
CDIRQ... interrupt signal 
Other signals needed for CD-ROM must be generated by the external PALs,which is described in 


chapter 1-3 
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CMOS Output pins 
High Level Output Voltage 2 Von? 
Low Level Output Voltage 2 “a 


Output Leakage Current Hi_Z:Vin=Vss, Vpp ie A 
Output Capacitance 10 


Note:DVss5=AVss5=0[V], Top=0~70 iC > DVpp=5.00.25[V] 


AC Characteristics (Digital) 
CPU Interface & DMA BUS Cycle :Fig.13-1,2,3,4,5,6,7,8 


Item [Symbol | Min. 1 Typ. 1 Max. [Unit 

a a 

/DACK active from /IOW /IOR rising neg takH 10 

Address set up to /IOW /IOR active rai aes 

Address hold to /IOW,/IOR inactive 

/IOW Wirte Pulse Width 

Write Data set up to /IOW active 

Write Data hold to /IOW inactive 

/IOR Read Pulse Width 

Read Data access time 

Read Data hold from /IOR inactive 

DRQ hold from /IOW,/IOR falling edge 

/DACK set up to /IOW/IOR falling edge 

/DACK hold to /IOW /IOR rising edge 

Time between rising edge of /IOW,/IOR to next 

falling edge of /IOW/IOR 

Valid Address from /SYNCS or /MCS or /CDCS1-0 

/SYNCS or /MCS or /CDCS1-0 hold to Valid 

Address 


| RESET Pulse width tase | tt nes 


Note: DVss=AVss=0[V], Top=0~70 Loe DV pp= 5.00. 25[V] 
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I/O Write Cycle 


/DACK3,1,0 


(A15-12) 
A11-0 


NOW 


I/O Read Cycle 


laxs F .  lAKH 


/DACK3,1,0 


tas CaH 


(A15-12) 
All-0 


/IOR 
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8bit Stereo or 16bit Mono DMA Cycle 


DRQ3,1,0 / \ 
/DACK3,1,0 \ Hl / 


‘ tnx . 
<>: 


/IOW /IOR \ / \ / 
LefvLow RighvHigh 


Fig.5 


16bit Stereo DMA Cycle 


DRQ3,1,0 / \ 
/DACK3,1,0 \ Hl HI Hil / 


, tnx ; 
: : 


/IOW /IOR \ / \ / \ / \ / 
< 
Byte Byte Byte 


Fig.6 
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Analog Characteristics 


Analog Input Characteristics 


Full Scale V_Input 
> LINE/AUX1,2/MIN/MIC 
> MIC 


Recording Path(ADC) 
Dynamic Range 
* LINE/AUX1,2/MIN/MIC 
- MIC 


Distortion 


Interchannel Isolation 


aes (oe 
| LR Channel Separation | | tt 
| Gain Mismach | fromSpec. | tt 5 | a | 
| FrequencyResponse_ | 20tot5kHz | 3.0 1 st 0.5 | a | 
| InputResistancee | tt 100d 
J InputCapacitance Es 


Note:DVss=AVss=O0[V], Top=0~70°C ; DVpp=A Vpp=).0[V] 
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IMPORTANT NOTICE 


1. Yamaha reserves the right to make changes to its Products and to this document without 
notice. The information contained in this document has been carefully checked and is believed 
to be reliable. However, Yamaha assumes no responsibilities for inaccuracies and makes no 
commitment to update or to keep current the information contained in this document. 


2. These Yamaha Products are designed only for commercial and normal industrial 
applications, and are not suitable for other uses, such as medical life support equipment, 
nuclear facilities, critical care equipment or any other application the failure of which could lead 
to death, personal injury or environmental or property damage. Use of the Products in any such 
application is at the customer's sole risk and expense. 


3. YAMAHA ASSUMES NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL 
DAMAGES OR INJURY THAT MAY RESULT FROM MISAPPLICATION OR IMPROPER USE 
OR OPERATION OF THE PRODUCTS. 


4. YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE PRODUCTS ARE 
SUBJECT TO INTELLECTUAL PROPERTY LICENSE FROM YAMAHA OR ANYTHIRD 
PARTY, AND YAMAHA MAKES NO WARRANTY OR REPRESENTATION OF NON- 
INFRINGEMENT WITH RESPECT TO THE PRODUCTS. YAMAHA SPECIFICALLY 
EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD PARTY ARISING FROM 
OR RELATED TO THE PRODUCTS' INFRINGEMENT OF ANY THIRD PARTY'S 
INTELLECTUAL PROPERTY RIGHTS, INCLUDING THE PATENT, COPYRIGHT, 
TRADEMARK OR TRADE SECRET RIGHTS OF ANY THIRD PARTY. 


5. EXAMPLES OF USE DESCRIBED HEREIN ARE MERELY TO INDICATE THE 
CHARACTERISTICS AND PERFORMANCE OF YAMAHA PRODUCTS. YAMAHA ASSUMES 
NO RESPONSIBILITY FOR ANY INTELLECTUAL PROPERTY CLAIMS OR OTHER 
PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE EXAMPLES 
DESCRIBED HEREIN. YAMAHA MAKES NO WARRANTY WITH RESPECT TO THE 
PRODUCTS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE 
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR USE AND TITLE. 


Note) The specifications of this product are subject to improvement change without prior notice. 


——_ YAMAHA CORPORATION —— 
AGENCY Address inquiries to: 


Semi-conductor Sales Department 
MiHead Office 203, Matsunokijima Toyooka-mura,Iwata-gun, 
Shizuoka-ken, 438-01 
Electronic Equipment business section 
Tel. 0539-62-4918 Fax. 0539-62-5054 
MiTokyo Office 2-17-11, Takanawa, minato-ku, Tokyo, 108 
Tel. 03-5488-5431 Fax. 03-5488-5088 
WOsaka Office 3-12-9, Minami senba, Chuo-ku, Osaka city 
Osaka, 542 Shinsaibashi Plaza Bldg. 4F 
Tel. 06-252-7980 Fax. 06-252-5615 
MIU S.A. Office YAMAHA Systems Technology 
100 Century Center Court, San Jose, CA95112 
Tel. 408-467-2300 Fax. 408-437-8791 
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Analog Output Characteristics 


Full Scale Line Output 
* OLB=1 
- OLB=0 
DAC Resolution 
- WSS DAC 
* SB_DAC 
* FM_DAC 
Frequency Response 
- WSS_DAC 10 to 17.4 kHz 
> SB_DAC 10 to 15 kHz 
- FM_DAC 10 to 15 kHz 
Mix_path Total 


Dynamic Range 


* from Input 

- from WSS_DAC 

- from SB_DAC 

Distortion 

* from Input 

- from WSS_DAC 

- from SB_DAC 
FM Floating DAC 

- Dynamic Range 


- Distortion 


| Interchannel Islolation | 
| LR Channel Separation | 
[Mute auenuaion | 
| VREFO Voltage output | 


Note:DVss=A Vss=O[V], Top=0~70 C , DVpp=AVpp=5.0[V] 


YMF711 


(A15-12) 
All-0 


/SYNCS 
or 

/CDCS1,0 
or 

/MCS 


Reset Pulse Width 


RESET 


Fig.8 


Serial Audio Interface 


I/fack 


BCLK 
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8bit Mono & ADPCM DMA Write Cycle 


'bGH 


DRQ3,1,0 


/DACK3,1,0 


/TOW 


Fig.3 


8bit Mono & ADPCM DMA Read Cycle 


'DGH 
+> 


DRQ3,1,0 


/DACK3,1,0 


/TOR 
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Serial Audio (Zommed Video) Interface Input :Fig.9 


Min. 1 Typ. | Max. | Unit 
BCLK Dut a =n i 501 60 = 

| tien |BCLKT/LRCK | -120 1 1 120 | 

eee [eee fe tee 
SIN Hold Time BCLK t /SIN 

eo ee Le 
CLKO Du Biaaess |. tem 40 1 50 1 60 | % 


Note:DVss=A Vs5= O[V], Top=0~70 io » DVpp= =5. O+0. 25[V] 
Duty Serch Point is 1/2 Vpp 


Miscellaneous 


Master Clock Frequency f33 DVpp=5.00.25[V] ! 33.8688 | 
(X’tal 33) Duty Dp3 DVpp=3.32£0.3[V] 


Master Clock Frequency Aa DVpp=5.00.25[V] 24.5760 ! 
(X’ tal 24) Dut f24 DVpp=3. B=F0; 3[V] 


Power Consumption Pee ovssasy [Tn Ton fa 
(Normal) Trove [tan tae 

Saene 

DVpp=3:3:0.3{V] mA 

DVpp=5.00.5[V] 1 300 

Note:DVss=AVss=0[V], Top=O~70°C, AVpp=5.0[V] 

Duty Serch Point is 1/2 Vpp 

Mode1: Power Save 1 (Clock oscillation is disabled) 


Mode2: Power Down 


Power Supply Current 
(Power Down Mode) 


Se 
> | > 
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M@ Electrical Characteristics 
Absolute Maximum Ratings 


Power Supply Voltage (Analog/Digital) 
Input Voltage 
Output Voltage 


Input Current 


Storage Temperature 
Note: Vpp=DVpp=AVpp, Vss=DVss=A Vss=0[V] 
Recommended Operating Conditions 


(Analog) 

(Digital) 

Power Supply 2 (Analog) 
3.3V Spec. (Digital) 


Note:DVss=AVss=0[V] 
DC Characteristics (Digital) 


TTL-Input Pins 
High Level Input Voltage | Except 
Low Level Input Voltage 1 schmitt inputs 
CMOS-Input Pins 
High Level Input Voltage 2 
Low Level Input Voltage 2 
Schmitt Vt- (H to L) 
Schmitt Vt+ (L to H) 
Schmitt Hysteresis 


Pull up Register ; GP7~4 
Otherwise 


TTL-Output Pins 
High Level Output Voltage 1 
Low Level Output Voltage | 
D7~0 pins 
IRQn, DRQn pins 
Other pins 
Note:DVss=AVss5=0[V], Top=0~70°C,, DVpp=5.00.25[V] 
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a 
MIC Volume (R/W): ENT ITT 
| oon [ micm | - | - [| mceva | mevs | mcve | Mcvi | Mcvo_| 


This register specifies the master volume of MIC. 

MICM... Setting to “1” to this bit makes Mic Volume muted. 

MCV4-0... These bits determine the gain level of Mic volume by -1.5dB step. When 
all bits are set to “0”, volume is maximum(+12dB) and when all bits are 


set to “1”, volume is minimum (-34.5dB). 
default:88h 


Miscellaneous: 
[index | ov [06 ] 08 | | 0 [ m ] 1 | 0 | 
| oah | ven | - | - | mcsw | move | vere | vert | vero | 
VEN... This bit enables the hardware volume control. 
MCSW... This bit determines whether Mic input or internal mono output is fed to 
MUX of Rch Mic that is connected to A/D. This will be useful to support 


the echo cancellation. 


MODE... This bit indicates the SB or WSS mode.If MODE=0, it is the SB mode.This 
bit is read only. 
VER2-0... These bits indicate the version of OPL3-SA2 and _ read_ only 


(VER2=VER1="0", VERO="1”). 
default:8 lh 


CODEC Base counter (R/W): 


Playback Base Counter (Low 


opn | Playback Base Counter(Low) 
0c Playback Base Counter (High) 
D 


Bh ) 
h (Hi 
oon | __——=~SSS«Recording Base Gounter (Low) 


These registers reflects the content of Base Counter used for DMA transfer. Initial value 


is FFh and whenever the Playback Base register and Recording Base register of CODEC 


is set , its value is loaded into these registers and decremented by one sample transferred. 


The DMA counter is set by writing these registers. When high byte is written, actual value 


is loaded to these register. 


These registers are used mainly to support the suspend/resume feature that is very 


important for Notebook PC application. 


Set the value that is calculated by inverting all bits after subtracting one from the actual 


value to be transferred.(2's complement) 
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System control (R/W): 


Pingex | o7_| os _| o5 [ o4 | os | o2 {| o | oo | 
| ozn [sete | - | - | - [ - [iosers|iosevo] vze_| 


SBHE... When AT-bus is used,set to “0” and set to “1” in case of XT-bus. 
IDSEL1, IDSELO.... These two bits specify the DSP version of Sound Blaster. 
VZEs. I’S audio format can be fed to BCLK(ZV),LRCK(ZV),SIN(ZV) pins 


of OPL3-SA2 by setting this bit to “1” regardless of the 
/EXTEN,when Zoomed Video port is in use. 
default:00h 


Interrupt Channel configuration (R/W): 

Findex | o7 | v6 | os | os | 08 | oe | o | 00 
There are four devices (WSS (Windows Sound System CODEC),SB (Sound 
Blaster),OPL3,MPU (MPU401)) that can be an interrupt source. This register specifies 
what interrupt source is routed to two physical interrupt (IRQA and IRQB) of OPL3-SA2. 
The device written to ”1” is assigned to the corresponding interrupt. And by writing all 


“I” to upper or lower half byte, it is possible to share all interrupt sources to a single 
physical interrupt line. 
default:69h 
IRQ-A: WSS + OPL3 
IRQ-B: SB +MPU401 
Notice) 
Do not assign a device to both IRQA and IRQB. 


Interrupt (IRQ-A) status (RO): 
Fine | _o7 | os [08 | os | 00 | 0 | 7 | 00 | 
| oan [| - | - Joms | meu | sp | mu | a | ri | 
This register is the status register that indicates which is the interrupt source of IRQA. 
When an interrupt occurs, the corresponding bit becomes “1” and its flag is cleared when 
the interrupt routine is completed. This register is not cleared by writing to this register. 
CI: recording flag of CODEC 
PI: playback flag of CODEC 
TI: timer flag of CODEC 


Interrupt (IRQ-B) status (RO): 


| on [| - | - jorms | meu | sa | om | a | pi | 


This register is the status register that indicates which is the interrupt source of IRQB. 


When an interrupt occurs, the corresponding bit becomes “1” and its flag is cleared when 
the interrupt routine is completed. This register is not cleared by writing to this register. 
CI: recording flag of CODEC 
PI: playback flag of CODEC 
TI: timer flag of CODEC 
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WSS CODEC Indirect Registers (R/W): a ENT ATT 
Foon [ussi|ussofimce| [us |uce [uct [uso] Letinppu cone 
om[rsst[rsso|awce| - [iGo | nice |[riGr| RIGO] Rett npput Conch 
form] [= |OaG [bac Joxe foxs oe | tek aveat inpout Contl_| 
xia] | ~ [ric [ria frie fax frei | Rant Aux #1 input Cone | 
P= foes fos Jonas Joes [x26 [Let aun a2 ppt Cont | 
= [fax Jax xa [rac |rx2e | rim aun 2 Input Cone | 
[= [iA |LoKs [oa] LoA2|LORE LOAD] Let Output Conch | 
[= |roAs| Roma | RGAa | AOKA| RORY ROAD] Right Output Conrad | 
con [cpio prio} - | - [acac| soc | CEN | PEN | — ineriace Confiation 
peo = f= - [= fen - | Pinconter 
Paar [ors | or [oo | > [oo | vest ana iniazation | 
E Jowce|Puce| - | - | - [oacz| aternaeFeatwe Enable + 
P= [= [= P| = [ner | aterate Feature Enable | 
= [eres [ies [inGe [LLG [LLGo] cet Line input Conteh 
[= [ces] ruca |auce| acer] ALGO] — Right Line Input Cone 
ee ee a el 
fetelete bs | =) tie 
Por [| cu | co | ro | Pu | Atemate Feature Sats | 
Pvo [= |= Jews peor [eco] version/i0 | 
P= [= wins [ine Par [ono] wero nput 8 Out 
fa[elelele(s | tenet | 
ee a ee 


The bit remarked * indicates that these can be read and written but not effective. 


[o) 
ine) 
a 
a 


fea) 
ies) 
= 
D 


° 
A 
mm 
Ee 
x 
1S) 
<= 


Oo 
= 


al/Nlala 
tio l|o|> 
nijpi/rc]/2 
S/Q2/2\8 

= 


oO 
> 
Ee Nf 
| 
a 
wri 


So 
ies) 
= 
QO 
O 
D 
v 
cc 
D 


fo) 
0 
az 
f= 


8 


S 
Dj 
O 
[— 
ioe) 
af 


=¥ ||2n,i "a 
wlrm]a 
= | | 
se oe 
ee 
=|= 


L 


for) 


4 
a 


ee ee ee 
alnijoala]s 
aS Lae | ot eer Po 
d/H 
ei 
| N 


| 


> 
aa 
al 
z|n 


QO 
=I 
7 


O 
= 


m 
> 3 
QO 


=e 
na 
= 


Mixer default: 
02h:AUXIL = 88h 
03h:AUXIR = 88h 
04h:AUX2L = 05h 
05h:AUX2R = 05h 
06h:DACL = 80h 
O7h:DACR = 80h 
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pool a ee ae oe 
Lot mute | mute | mute | mute | mute | mute | mute | mute 
2 
4 
5 


Master 


Volume 
(22h) 


| 4 | mute | -6.005| 3008] +1508] +2508 | +4506 | 1506 | 44.505, 
|5 | mute | 3.005 | +1506] +4506 | +508 | +2506 | 4508 | 4.508 
| 6 | mute | +1505 | 4508] 12508] +2508 | +4506 | +4506 


Mixer register 


SB Mixer WSS Mixer 
MIDI Vol. = AUX2 Vol. 
CD Vol. > AUX1 Vol. 
Line Vol. = Line Vol. 
default 
SB Mixer 
Master Vol. = (99h) 
MIDI Vol. = +4.5dB (99h) 
Voice Vol. =  OdB (99h) 
CD Vol. = mute (11h) 
Line Vol. = mute (11h) 
WSS Mixer 
AUX2 Vol. = +4.5dB (05h) 
AUXI1 Vol. = mute (88h) 
Voice Vol. = mute (80h) 
Line Vol. = mute (88h) 
Mono Vol. = mute(MIN,MOUT) (COh) 
SA2 CTRL 
Master Vol. =-14dB (07h) 
MIC Vol. = mute (88h) 
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1 (R/W) 
Pos | o ] 8 | me [| 0 | 
LSI TEST 
CONNECTION SEL 


The bit remarked * indicates that these can be read and written but not effective. 


8-1-2. Sound Blaster Pro 


The followings are the I/Os for Sound Blaster Pro compatibility. 


SB base (R) OPL3 Status port 

SB base (W) OPL3 Address port for Register Array 0 
SB base + lh (R/W) OPL3 Data register 

SB base + 2h (W) OPL3 Address port for Register Array 1 
SB base + 3h (R/W) OPL3 Data port 

SB base + 4h (W) SB Mixer Address port 

SB base + 5h (R/W) SB Mixer Data port 

SB base + 8h (R) OPL3 Status port 

SB base + 8h (W) OPL3 Address port for Register Array 0 
SB base + 9h (R/W) OPL3 Data port 

SB base + Ah (R) DSP Read Data port 

SB base + Ch (R) DSP Write-buffer status port 

SB base + Ch (W) DSP Write Command/Data port 

SB base + Eh (R) DSP Read-buffer status port 
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8. Register description 
8-1. SA Sound System 


8-1-1. OPL3 
Listed below are the OPL3-L register for AdLib compatibility. 
AdLib base (R) Status Register port 
AdLib base (W) Address port for Register Array 0 
AdLib base + 1 (R/W) Data port 
AdLib base + 2 (W) Address port for Register Array 1 
AdLib base + 3 (R/W) Data port 


When OPL3-SA2 is used with /EXTEN driven “L” for wavetable upgrade as a chipset with OPL4- 
ML, additional I/O ports listed below can also be accessed. In case of SB mode, AdLib base + 2, 3 is 


write only registers. 


AdLib base + 4 (R) Status port for Wavetable Register 
AdLib base + 4 (W) Address port for Wavetable Register 
AdLib base + 5 (R/W) Data port Wavetable Register 
AdLib base + 6 (R/W) reserved 

AdLib base + 7 (R/W) reserved 


OPL3 Status Register (RO): 


TIMER 1 
TIMER 2 
ie a el OE 
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3. Download Resource data 
When OPL3-SA2 is in the Configuration state, the host can download the resources data to EEPROM 
and internal SRAM via 20h: Resource Data Write. To switch OPL3-SA2 into configuration mode, 


there are two methods. 

First method is to use the normal PnP protocol. After CSN was assigned for all ISA cards by PnP soft 
ware, get CSN from CM (configuration manager) and write the CSN to Wake [CSN], then OPL3-SA2 
switches into configuration state. 

Second method is to use the YAMAHA Key sequence which is described in the Manual Configuration 
mode section. After OPL3-SA2 detects YAMAHA key, OPL3-SA2 switches into the Sleep state. 
Writing “81h” to Wake [CSN] register changes OPL3-SA2 into Configuration state. 

After OPL3-SA2 switches into the Configuration state, download the Resource data to EEPROM and 


intemal SRAM by using following sequence. 


1. Write “Olh” to 21h: Resource Data Write Enable register to reset internal address counter 


and to enable downloading the data. 
2. Write Resource data to 20h: Resource Data Write register until downloading data is 


completed. 
3. Write “OOh” to 21h: Resource Data Write Enable register to disable downloading . 


4. External EEPROM 
The resource data information of OPL3-SA2 used for PnP auto configuration is stored in external 


EEPROM. And either 256 x 16-bit EEPROM or 128 x 16-bit EEPROM, such as 93C55, 93C56, 
93C65, 93C66 should be used. 


5. Hardware Volume Control 
Two digital input pins; /VOLUP and /VOLDW can control the master volume of OPL3-SA2. 


When /VOLUP is low level, register value of master volume is decremented. When the value reaches 


to “OOh”, the input signal will not be effective. 

When /VOLDW is low level, register value of master volume is incremented. When the value reaches 
to “OFh”, the input signal will not be effective. Increment and decrement occur at the falling edge of 
the input signal. 

When both of the /VOLUP and /VOLDW are low level simultaneously, volume is muted. However, the 
register value keeps the previous value. When the rising edge of either /VOLUP and /VOLDW is 


detected, the previous value becomes effective, and volume is no mute. 


6. DAC interface 
OPL3-SA2 supports two types of DAC interface format. One is the conventional DAC interface format 
(very common for the consumer audio product) for OPL4-ML. Another is the I’S format for Zoomed 


Video port. 


These two types of the formats are shown in the following Fig.6-1,2. 
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IRQ-A: high-active, edge-sense 


Acceptable1 Acceptable2 Acceptable3 

| ira Tt 857.9,10.11 
IRQ-B: high-active, edge-sense 

Acceptable1 Acceptable2 Acceptable3 

ee ae ee a 
DMA-A:8bit, count by byte, type-A, B, F 

Acceptable1 Acceptable2 Acceptable3 

Te a RT CR 
DMA-B:8bit, count by byte, type-A, B, F 

Acceptable1 Acceptable2 Acceptable3 


(2) LDN=1: Joystick 
I/O (Game Port): 16bit address decode 
atonmen [i 


(3) LDN=2:MODEM 

VO (/MCS): 16bit address decode 

a a a 
[aionmet | | --. es | - | 


IRQ: high-active, edge-sense 


Acceptable1 Acceptable2 Acceptable3 
= <- <- 


ae A 
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2-2. PnP_ISA Configuration Register 
OPL3-SA2 has the following Registers defined in the PnP ISA software. 


0x00 


Card Control 


0x22 
0x30 


LDN=0, SA2 Sound System 


0x75 


LDN=3, CDROM 


Listed below is the register map of card control register and logical device registers. For the detailed 


description of each register, please refer to the Plug and Play ISA Specification 1.0a 


Card Control Registers 


F index [RW] 
Te el eT ST) 
Pom [a [Sea scaton 
Pom [RSS sree Data S 
oe ee 
Pam [wf SSS. 


RDWE : Resource Data Write Enable 
Setting to “1” this bit means the host can download the resources data to EEPROM and 
internal SRAM via Card Control Register, index 20h, Resource Data Write. 

IKD : Initiation Key Disable 
Setting to “1” this bit means OPL3-SA2 should not detect the initiation key in the Wait for 


Key state. 
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(6) SEL=7 (for Notebook PC,Desktop PC) 


RESET 
NOW /IOR 


AEN 


mesa, -YMF711-S_— 
ae: {OPLASAI) 


D7-0 MP8 


BCLK_ML 


RESET 


now YMF704 
NOR 


a2.( OPL4-ML)*° 


D7-0 BCO 


= 


DO2 


(TOW /JIOR 


DBDIR 
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(4) SEL=4 (for Notebook PC) 


BCLK_ZV 


LRCK_ZV 


SIN_ZV 


} ZV Port 


Peripheral 
Equipment 


nmow/IOR YA{R711-S 
OS: (OPIS SAay: 


D7-0 MP7 


BCLK_ML 


RESET 


now YMF704 
OR 


42.0( OPL4-ML)*° 


D7-0 BCO 


DO2 


OW /IOR 
SA2-0 


SD7-0 


DBDIR 


1.ZV Port and YMF704(OPL4-ML) I/F 
ZV port is supported by using the internal DAC of YMF711-S(OPL3-SA2) that is originally 
dedicated for the use of internal OPL3. 
(1) either OPL4-ML or ZV port is active at a time and simultaneous use is not 
possible. 
(ii) which function the internal DAC is used for is determined by the SA2 Control 


register, index 02h, VZE bit. 
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(4) SEL=4 (for Notebook PC) 


BCLK_ZV 


LRCK_ZV 


} ZV Port 


Peripheral 
Equipment 


SIN_ZV 


RESET 


nows0R YM{F711-S MP5 
Ae (OV s-s2a5: 


D7-0 MP7 


BCLK_ML 


RESET 


now YMF704 ° 
MOR 


42.0(OPL4-ML)~° 


D7-0 BCO 


JOW /IOR 


DBDIR 


1.ZV Port and YMF704(OPL4-ML) I/F 
ZV port is supported by using the internal DAC of YMF711-S(OPL3-SA2) that is originally 
dedicated for the use of internal OPL3. 
(1) either OPL4-ML or ZV port is active at a time and simultaneous use is not 
possible. 
(i1) which function the internal DAC is used for is determined by the SA2 Control 


register, index 02h, VZE bit. 
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(3) SEL=3 (Sound Card for Add-in) 


RESET 


nowsi0oR YM F711-S MP6 
A, (OPL ISAO) 


D7-0 MP8 


BCLK_ML 


ROMDO} 


EEPROM 


DO2 


Q 
now YMF704 
0(OPL4-ML)*° 


D7-0 BCO 


/IOW /IOR 
SA2-0 


SD7-0 


DBDIR 


1.16bit Address Decode 
The signal AEN* generated by decoding SA15-12 and AEN needs to be connected to the 


AEN of YMF711-S(OPL3-SA2). 
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1-3. System Block Diagram 


(1) SEL=1 (Sound Card and Combo Card Add-in) 


IDE CD-ROM I/F 


/MCS 
MODEM I/F 
MIRQ 


YMF711-S 
(OPL3-SA2) 


CLKO 
YMF704 sco 
““(OPL4-ML) 


| 
YJ YACS516 
ae 


].External PAL(16V8) 
(1) connect the signal AEN* generated by decoding SA15-12 and AEN to the AEN of YMF711- 
S (OPL3-SA2). 
(11) generate the /G(enable) signal for Data Bus Buffer (LS245) by decoding the /CDCS1-0 and 
SA2-0. 


(11) generate the /RESET signal from RESETDRV. 
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MM BLOCK DIAGRAM 


ISA BUS 
Interface 


onfiguracion 
D(7-0] CI Register 


753] 


RQ(I1.10.9, : 
: paste fate ato 


OPL3 
FM Synthesizer 


N ; 
pit ee a Joy Stick SB Pro Mixer Register 


Conrol MUltipleX } 

1) (abe Oecuse i) EEPROM UF Logic ; 
Register NGNEGR  IRTOPLEMLUF ° Sound Blaster Pro 
+) MOOEM LF) COROM UF Port Command Interpreter 


synsitn[ 
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Multi-purpose pins : 13 


. — 
pins 
SEL2-0 CMOS aa Refer to “Multi-purpose pins” section 
MP9-0 io [vo] tre | 4ma_| Refer to “multi-purpose pins” section 


Others : 27 pins 


GPO - GP3 4 


i oes ee 
[cpa-cp7_ | 4 | te | Schmin | - | Game Port 
RxD 


I+ | geno |e | MIDI Data Receive 


RXD Ew 

MIDI Data Transfer 
frvotup——| at | t+ | Schmit | - | Hardware Volume (Up) 
lrvotpw | st | te | schmin | - | Hardware Volume (Down) 
xan ts | ot | ewos| - [33.8688 MHz 

Ixs30 st | of | cw 2ma_| 33.8688 MHz 

Ixo tt | ct [eos] - [24576 Mrz 

| o [cmos | 2ma_| 24.576 MHz 


[24576MHz 
| - | - | ~ | Analog Power Supply (puton+5.0V) | 
i ee i ee ee ee Digital Power Supply (put on +5.0 V or +3.3V) 
| - | = fantogGnD 
[lpvss Ct | | | TI Digits Gu 


Total : 100 pins 


Note: I+: Input Pin with Pull up Resistor T: TTL-tri-state output pin 
Schmitt: © TTL-Schmitt input pin IA: Analog Input pin 
O+: Output Pin with Pull up Resistor 
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Mi PIN CONFUGLATION 
YMF711-S 
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100 pin SQFP Top View 


